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COLUMBIA RIVER TREATY
HYDROELECTRIC OPERATING PLAN
FOR

CANADIAN STORAGE

Operating Year 1975-76

INTRODUCTION

The Treaty between Canada and the United States of America relating

to the cooperative development of the water resources of the Columbia
River Basin requires that each year a hydroelectric operating plan be
agreed by the Entities for the operation of the Columbia River Treaty
storage in Canada during the sixth succeeding year., This plan will
assure the entities of the manner of operation of the Canadian storage
five years in advance, and is referred to herein as an Assured Operating
Plan. Once adopted the Assured Operating Plans shall remain unchanged.
The plan included herein has been agreed to by the Entities as the

Assured Operating Plan for the 1975-76 Operating Year,

ASSURED OPERATING PLAN

1. General., The Assured Operating Plan contained herein is in keeping
with requirements of the Columbia River Treatylfand related doeuments, Tt
also takes into account the initial filling program for the Mica project
and the flood control operating plan required by the Treaty. Specifically,
the Assured Operating Plan was developed in accordance with the provisions
of Annexes A and B of the Columbia River Treaty, Article VII of the
Prutnculgfand Section B.l. of the Terms of Sale.

Rule curves used in the Assured Uperating Plan were based on historical
flows for the period July 1928 through June 1958 modified to estimated

1975-76 l.:c:nn:_‘!J‘J::il::lns.E‘j‘I The Critical Rule Curve was determined from BPA




Study ?ﬁ-llgjwhich was for the above-mentioned historical flow period.

In this study these flows were regulated to meet the estimated Pacific
Northwest system loads for the 1975-76 Operating Year., It was assumed that
all reservoirs, both in the United States and Canada, were full at the
beginning of the critical period. The study indicated a 42%-month critical
period resulting from the adverse flows of 16 August 1928 through February
1932,

The Assured Operating Plan consists of various rule curves and
operating rules whose purpose and functions are described below. Other
necessary operating criteria such as initial filling programs, flood
control reservoir regulation schedules and procedures for developing
volume-of-inflow forecasts and refill curves are included in the Plan
by reference only.

2, Operating Rule Curves. The operation of Canadian storage during

the 1975-76 Operating Year shall be guided by Upper Rule Curves for the
individual storages and by an Operating Rule Curve for the whole of
Canadian storage. The Upper Rule Curves are firm operating constraints.
They are computed in accordance with criteria glven in the Flood Control
Operating Flan.éf The Operating Rule Curve is a guide to use of storage.
Draft of storage below this curve is permissable to serve firm energy
loads but not secondary energy loads except when replacement of the
Bnergy is guaranteed,

The Operat.ug Rule Curve is derived from the various curves described
below. These curves are first determined for the individual Canadian
storages and then summed to obtain the values for the whole of Canadian

storage given by the tables inecluded in this Plan. This is in keeping




with the provision of Article VITI(2) of the Protocol. The rule curves
for the individual projects totaled to obtain the composite rule curves
for Canadian storage consider only usable storage. The derivation of
the Operating Rule Curve is illustrated on the attached Chart.

(a) Critical Rule Curve., The Critical Rule Curve gives the

end-of-month storage content of Canadian storage during the critical
period. It is designed to protect the ability of the system to serve
firm load with the occurrence of flows ho worse than those during the
most adverse historical streamflow period. A tabulation of the Composite

Critical Rule Curve for the whole of Canadian storage is included as

Table 1.

(b) Refill Curve. The Refill Curve is a guide to cperatdon of
Canadian storage which defines the normal limit of storage draft feor
secondary energy in order to provide a high probability of refilling the
storage. In general, the Operating Plan does not permit serving secondary
loads at the risk of refilling storages and thereby jeopardizing the firm
load carrying capability of the system during subsequent years. The end
of the refill period is considered to he 31 July.

The Refill Curve is, in turn, defined by two curves as discussed

below,

(i) Assured Refill Curve. The Assured Refill Curve gives the
end-of-month storage content required to assure refill of Canadian storage
based on the second-lowest historical volume of inflow for the whole
refill period and as each month of the refill period is passed the
second-lowest volume for each remaining portion of the refill period. A
tabulation of the composite Assured Refill Curve for the whole of Canadian

storage 1s included as Table 2.




(ii) Variable Refill Curve. The Variahle Refill Curve gives
end-of-month storage contents for the period January through July required
to refill Canadian storage based on forecast inflow volume during the
refill period.

In carrying out the studies for the Assured Operating Plan, simulated
forecaatsﬁf—— such as would have been made at each date with the information
then available -- were used to establish the Variable Refill Curves,
Composite Variable Refill Curves for the whole of Canadian storage for all
30 years of historical record are included as Table 3 to illustrate the
probable future range of these curves based on historical conditions.

(c) Upper Rule Curve. The Upper Rule Curve gives the end-of-

month storage content to which each individual Canadian storage shall be
evacuated for flood control and other requirements. .ThE Upper Rule Curves
used in the studies were developed from the same simulated forecasts
mentioned above considering the Flood Control Storage Reservation diagrams
and any other limitations, Composite Upper Rule Curves for the whole of
Canadian storage for all 30 years of historical record are included as
Table 4 to illustrate the probable future range of these curves based on
historical conditions.

The Upper Rule Curve is hased on the assumption of a transfer of
two million acre—feet of flood control Storage space from Arrow to Mica.
This transfer will be determined each year in accordance with the Flood
Control Plan and hence may not be as assumed in the studies. The composite
Upper Rule Curves tabulated hersin are for the sole purpose of defining

the Operating Rule Curves in instances where the Upper Rule Curve provides




for greater draft than the Variable Refill Curve. In the system regulation
studies, individual Upper Rule Curves for each Canadian Treaty reservoir
were used as an upper limit to reservoir storage content. The tabulated
values of the composite Upper Rule Curves for the refill period were

taken from daily system regulation studies &/ rather than being determined
from simulated forecasts and Flood Control Storage Reservation diagramg
which were used during the evacuation period.

(d) Definition of Operating Rule Curve. Prior to January 1, the

Operating Rule Curve is defined by the Critical Rule Curve or the Assured
Refill Curve, whichever is higher. The Critical Rule Curve for the

first year of the eritical period is used in the foregoing determination.
Beginning January 1, the Operating Rule Curve is defined by first deter-
mining the higher of the Critieal Rule Curve and the Assured Refill Curve;
the Operating Rule Curve is the lower of the above-determined value or
the Variable Refill Curve, At no time is the Operating Rule Curve higher
than the Upper Rule Curve. Composite Operating Rule Curves for the whole
of Canadian storage for all 30 vears of historical record are included

as Table 5 to illustrate the probable future range of these curves based
on historical conditions.

3. QOperating Rules. The following rules applicable to storage

operation have been used in the 30-year system regulation study summarized
herein to illustrate the probable range of storage operation.

(a) The whole of the Canadian storage may be drafted teo its
Operating Rule Curve as required to produce optimum generation in accordance
with Annex A, Paragraph 6, of the Treaty, subject to project physical

characteristics and operating constraints,




(b) The whole of the Canadian storage will not be drafted below
its Operating Rule Curve unless:
(1) Reservoir storage in the United States system has been
drafted to its Energy Content Curve; and
(i1) Deliveries of secondary energy in the United States are
discontinued; and
(ii1) Committed firm thermal and miscellanecus resources not
displaced by surplus firm hydro resources are in eperation or other
replacement energy has been secured from sources other than those committed.,
() When the conditions of (b) above are met, and it is necessary
to draft additional storage to produce optimum generation as determinad
by the Critical Period System Regulation study, the whole of the Canadian
storage and reservoir storage in the United States E%BtEm will be drafted
pProportionately between its Operating Rule Curve or Energy Content Curve,
respectively, and its Critical Rule Curve. The proportionate draft will
be made first to the first year Critical Rule Curve, then between the
first and second year Critical Rule Curve, the gecond and third year
Crirical Rule Curve, et cetera. When it is necessary to operate the
whole of the Canadian storage and the United States reservoir storage
below their lowest Critical Rule Curves, each shall be operated pro-
portionately between its lowest Critical Rule Curve and its normal
minimum content,
(d) ‘Each individual Canadian 8torage will be operated on or below
the storage content definad by its Upper Rule Curve.
(e) Canadian reservairs shall be operated to provide the required

flood control regulations, In the event there is a conflict between the

]




flood control requirements and the power requirements, the flood control

requirements shall govern.

IMPLEMENTATION

The Assured Operating Plan shall be implemented in accordance with
the Principles and Prucedureaijwherein it has been agreed by the
Entities that each year a Detailed Operating Plan will be prepared for
the immediately succeeding Operating Year. Such Detailed Dperating
Plans are made under the Authority of Ariticle XIV 2.(k) of the Columbia
River Treaty which states ",.. the powers and the duties of the entities

include:

(k) preparation and implementation of detailed operating plans
that may produce results more advantageous to both countries than those
that would arise from operation under the plans referred to in Annexes
A and B."

The Detailed Operating Plan will reflect the latest available load,
resource and other pertinent data to the extent the Entitfes agree these
data should be included in the plan. Failing agreement on updating the
Assured Operating Plan, the Detailed Operating Plan will be identical
with the Assured Operating Plan prepared previously for the forthcoming
Operating Year.

Beginning on 1 February 1975 the Assured Operating Plan contained
herein will be reviewed and updated, as agreed by the Entities, to
formulate a Detailed Operating Plan for the 1975-76 Operating Year.
Actual operation during the 1975-76 Operating Year shall be guided by
the Detailed Operating Plan.

The operating rules to be used in implementation of the Detailed

Uperating Plan are generally the same as the rules used in making the

30-year system regulation study as described in paragraph 3, Operatin
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Rules. The values used in the study to define the various rule curves
were month-end values only., Tn actual day-to-day operation it is
necessary to operate in such a manner during the course of each month
that these month-end values can be observed in accordance with the
operating rules. Because of the normal variation of power load and
streamflow during any month, straight line interpolation between the
month-end points should not be assumed.

During the storage drawdown season, Canadian storage should not be
drafted below its month-end point at any time during the month unless
it can be conservatively demonstrated that sufficient inflow is
available, in excess of the minimum outflow required to serve power
demand, to refill the reservoir to its end-of-month value as required,
During the storage refill season, when refill of Canadian storage is
being guided by Variable Refill Curves, such curves will be computed
on a day-by-day basis using the residual volume-of-inflow forecasts
depleted by the volume required for minimum outflow from each day through

the end of the refill season,
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COLUMBIA RIVER TREATY

AGREEMENT
on

DETERMINATION OF DOWNSTREAM POWER BENEFITS

RESULTING FROM CANADIAN STORAGE

FOR OPERATING YEAR 1975-76

The Columbia River Treaty between Canada and the United
States requires that the downstream power ﬁ;ﬁéﬁitﬁ:teau}ting from
operating plans agreed to by the Entities will be determined in
advance by the Entities. The dbtermfuatiun.nf-ﬂmﬁnstrﬁam:Fﬁﬂﬁ;
benefits for the opE;atingzga&rslgﬁi—f& is covered in the attached
report, dated June 30, 1970, and is agreed to by the United States

Entity and th&;ﬂgﬁﬁﬂ%gh:Eﬁﬁi;y,

/)y (UL din i
Ray G, Williston < ' o Eiehmﬂnﬂ
Chairman ,;ﬂ*nfrﬂiﬂ Chairman Ty -
Canadian Entity ‘United States Entity

7 /2ty 370

{Data signed). (Date signed)




UNITED S TATES ENT I =Y
COLUMBIA RIVER TREATY
P.0O. Box 3621

Portland, Oregon 97208 MEMBER:
CHATRMAN:

{dminfziratior,

Division Engineer,

Narh Pacifie Divinion

Bonnewidler Power Administralion Comrs of Engeneera

Hepartment af The lnrerior Depariment of the Army

August 21, 1970

Memor andum

To: Chairman, U.S5. Entity
Through: Coordinators, U.S. Entity

From: Chairman, U.5. Section
Columbia River Treaty Operating Committee

Subject: Determination of Downstream Benefits Resulting from
Canadian Treaty Storage for Operating Year 1975-76

The Columbia River Treaty Operating Committee has prepared the
enclosed document dated Jume 30, 1970, in accordance with the
requirements of the Treaty. The United States Section of the
Operating Committee recommends its adoption and approval by
the United States Entity. A similar recommendation is being

made by the Canadian Section.
oy

Chairman, U.S. Section
Columbia River Treaty Operating Committee

Enclosure
ool

All Operating Committee Members
H. Kropitzer, Secretary, U.5. Entity




DETERMINATION OF DOWNSTREAM POWER BENEFITS RESULTING FROM CANADIAN STORAGE
FOR OPERATING YEAR 1975-76

June 30, 1970

I. Introduction.

The Treaty between Canada and the United States of America and related
documents relating to the cooperative development of the water resources
of the Columbia River Basin requires that downstream powar benefits from
Canadian storage be determined in advance by the two entities, The
purpose of this report is to set out the results of downstream power
benefit computations for the sixth succeeding year, 1975-76, and for the
storages for which the Assured Operating Plan was developed.

The procedures followed in the benefit studies are those provided in
Annex B of the Treaty, in Articles VIII, IX, and X of the Protocol and
in the document, "Procedures for the Determination of Downstream Power
Benefits Resulting from Canadian Storage," dated September 9, 1968.

II. Rasults of Studx.

The Canadian Entitlement, which is one-half the total computed downstream
power benefits, was computed to be:

Dependable Capacity = 1,480 ow

Average Annual Energy = 668 mw

III. Computation of Entitlement,

The following Tables and Charts are attached and summarize the study:

Table 1, Computation of Capnadian Entitlement

The essentizl elements used in the computation of the
Canadian Entitlement as provided in Paragraphs 2 and 3
of Annex B are shown in this table.

Table 2. Summg{g aof Power Regulations for the Computation of Canadian

Entitlement of Downstream Benefits

This table summarizes the Step 1, 2, and 3 regulations by
pProjects.

Table 3. Determination of Load Shape for Steps 2 and 3, Canadian

Entitlement EamEutatian

The load shape for Steps 2 and 3 carry the same ratio between
each month and the annual average as does the Pacific Northwest
area load. The Horthwest area firm loads on this table were
based om the current forecast data. The Grand Coulee pumping
load is also included in this estimate.




The firm load for Steps 2 and 3 is computed as follows:

(1) Estimate the hydro nominal prime power for the
critical period;

{2) Add the thermal from Step 1 less reserve;

(3) Multiply (2) by the ratioc of the area annual
average firm load to the area critical period
firm load to obtain the annual average firm load
for Steps 2 or 3 (the ratios used in this study
were 0,99115 and 0.97008, respectively):

(4) Pro rate the average annual Step 2 or 3 load
determined in (3) by months in the ratio that
each monthly area load bears to the annual
average area load: and

(5) Subtract the thermal in each month to obtain the
monthly firm hydre load. The average annual
hydro load for Steps 2 and 3 also becomes the
firm energy considered usable according to
Annex B, Paragraph 3(a).

Chart 1 & 2, Secondary Energy Duration Curve, Steps 2 and 3

These charts are duration curves of the secondary energy for
Steps 2 and 3. The secondary energy is the capability each
month which exceeds the firm hydro loads shown in Table 3,

The usable secondary energy shown in average megawatts for
each step is computed in accordance with Annex B, Paragraphs

3 (b) and 3 (c). The "other usable secondary" was computed

on the basis of 40% of the remainder after thermal replacement,
The thermal replacement was limited to the existing and scheduled
thermal energy capability after allowance for reserve, except
when an energy surplus condition occurs;: then the thermal re—
placement must not exceed the total of the thermal Energy
capability and the estimated interruptible load.

Thermal Energy Capability - mw 4,064
Less 5¥ Reserves - mw 203
Thermal Replacement - mw 3,861

The following tabulation shows the ordinate values for usable
secondary energy:

Step 2 Step 3
Thermal Replacement 3,861 3,861
Other 1,218 1,982
Total = mw 5,079 5,843




TABLE 1

COMPUTATION OF CANADIAN ENTITLEMENT

Generation Figures are in Average Megawatts; Load Factors, in Percent

Determination of Dependable Capacity Credited to Canadian Storage

Critical Period Average Rate of Generation with Canadian Storage, Step 2, , ., 8,963

Critiecal Peried Average Rate of Generation without Canadian Storage, Step 3 ., 6,898
Gain Due to Canadian Etﬂrage. SRR e B R R R S R R R e e e e B 2|ﬂﬁ5

Estimated Average Critical Period Load Factor — Percent . . v o « o o« o 4 « b9.782

Dependable Capacity Gain 1/ ., . , ., . R

* ® & ®§ W A& § @ i v ® 8 & & & & w» 2.95‘9

ﬂaﬂﬂdian Shﬂre of DEPendelE cﬂPHCitY LI S ESH (NRL RO N TN T S TR R S S A - I'hEn

Determination of Increase in Average Annual Usable Energy

Step 2 gwith Canadian Stnraﬁn]

Annual Firm Hydro ENergvye « o o & o Bialateleiel b 8 e o8 w0 e ow e o850
Thermal Replacement Energy. . . . ¢ 5 aleeieee s e e n e e s a e iwieie Ly0BS
Other Usable Secondary Energy « + o« 4 o « o o o . S = 254

System Annual Average Usable Energy . 10,789

L]
.
-
L]
.
-
-
.
-
L]
&
]
-
™
.
-
L]

Step 3 (without Canadian Storage)

Annual Firm Hydro ENeTEY. + o« o « « & o o o+ » * 3 e v s e s a2 a s s« 0,576
Thermal Replacement ENETEY. « v « « v o o o o o (eiieielreniezel & W &% @ s (s 25258
Other Usable Secondary ENeT8Y + « « o o o o « o o o o o o & . e % @ A a8 a 609

System Annual Average Usable Energy . + « « o o o o o . . s & n o» noa s 9453

AVEraBE Annual Usable EHEIE? Gain . L B e R e e T T T S T S S 1-33E

Canadian Share of Average Annual Energy Gain. . . . . . . . silEE Wl g et 668

1/ Dependable capacity gain credited to Canadian storage equals gain in eritical
pericd average rate of generation divided by the estimated average critical period
load factor.




Caminran

FIA THE COMPIRATIONS OF TAMR T
TO DR TR
\
BANLG DATA WTEF L IEr 3 Lo ]
|_ Hamigpgl Cricioal Cxigloal Critteal
Mgmha: Enwrallet tewsary Puriod Jezunry Puriod dvatags fmmucy TFurisd hErage
of Pasking Umakla Peaking AvErdgs Uabla Fanking Ararugs dnmoal laable Peeiclag AvETEgn Anaual
FERIECTE; Dales Copasify Stnrage Capability | Demmration Bsacags Capabilivy | Consrscios | Censraties Seacags Capability | Geuatation | Connration
== = 1000 AF - = 1000 AF ] = - LO33 AT = - -
CARAD LiN
Wiza 7,008 7,048
;:DI 7143 745
can 1347 !
Shtoral T R
RAGE E¥
=gy Batas i 128 3,181 188 iox 2,608 150 $ER] 141 1008 17m iz 1l
Alhand Falls 3 A 1,155 5 1 1,185 21 a2 n 1,135 13 s 14
Srand Coulsn 1142 4, dun 3,13 1,984 341 5,072 &, L0 1,066 2,788 3,07 1,851 1,320 -
Chlaf Jeaeph 1E=19 1,389 1,389 1,001 £, 309 1,003 1,19 1,308 s - )
lea Hathar L] (1} B¥ 220 [ 2] a2 0E 1 i Bl
FeHary 14 1,127 1,137 B4R 1137 L1 Thi- 1,177 a3 3
Jote Day 16 1,488 13 L ABA a3 3,484 a8 1,1T0 1B LIl ] 1,234
The Dallan 1 1.8 1,008 750 1,018 T4 1,015 2,608 ETe (T
Bmmerillas 10 373 & 11 T4 b2l ] 3k LF] 11
Sekroral Fi i0,nas ":‘!.qu 'I',EH [ ET] u,iﬁ 5,925 A B Pyt : BT} T,
Eontansy ﬂ E%uﬂ TET &7 A7
Earr 1 18y 1,240 &3 1378 1,119 17& 1 123 01 ] 178 131 e
Thespem Falls [ m 40 15 i) 37 a2 i ar 31
Hoacn Ragids & 430 i 421 173 30 180 1 ] 410 17 10
Cabinat Gorgs i 150 30 L1 130 B 123 30 11 L5
Bow Démypes i 7L n A7 T 111 iz n L3 [t
Cosur d'dlene & Leng Labw 327 311 123
Helln 1o L] L] ¥ aa &1L sta Bla Iy wTe
Chelam I 58 LT =0 3a BT 51 b ] h 87h - & 45
Necky Nasch 1 1,241 1,29k EAS 1,391 #ar Tl Ll kit nr
Rogk ImLand 19 159 137 155 157 155 130 13 124 1kt
Hanspum 19 GEE LEET 555 e 325 (13] oEE 363 igg
Frisar Baplds 1 512 117 528 w1z wFh E ] 912 FL 563
Ermmise 4 430 B0 176 205 w4 L] T47 m 874 A50 FLE] 154
Cabaow i 230 2 a5 230 pak| 120 113 110
Subroral z 1001 !,?E = R ] ST 1,007 1'.&* AR ] r T, W5 7
TOTAL BAEE STATEM HYDED 10, 7a7 7. B 18,1076 9,396 9,134 1N 308 L8 H] ,1m: 13,754 1E3T71 [ 5 11] 19,502
F
|
Abi,  HAL STEF 1 PEOTECTE
Libby i AEY W11 189 33
Bousdary & [15] 550 360
Bpokene Blvec Flants 153 187 ]
Balls Canpen i A58 K50 ]
Dw'cenhak a LED 1,000 ALk [+ r]
Lawi stz H (] & [
Lewns Granlts -3 445 L1 ot}
Ligtls Goome 3 ek hbk Ik
Lowar Homumental 3 AAE ::: 4 ]
Faltom smd Round Babbs 554 i
Schiocal 'l'..iﬁl' T F L ‘1‘*, i!
Independ st Raspibcas 1 5] 3,781 5,79
TOTAL HTUAS RESOUNCES 27,4853 A3, 487 15,634 13,87
THERMAL EEEMELES
TIT_ R§ ‘]]
OTHERS 1/ a5l ]
Cemeralln 01 & 2 1,400 1,360
Trojmn £, pod FE0
Rims Hila 0L & 12 HEFL ] -
TOTAL THERMAL FESOURCER LT & 0Ek
TOTAL IMPOHTS o Ao
TOTAL EESCURCES (HYDMD & THIEMAL] 10,453 17,380
nrmaves 2 shos o
RESOOACER AVAILAELE POR LOAD I8, 4LE 17,477
ESTIMATES LOAD
Taallio Borrhwsar Ares 16,081 16,557
STRTEN LOAD 16,083 16,517
RINTLOS 0% (DEFIGIT) 1,347 B60
CEITICAL PERIDG
Auguat 16, 1520 Eaprambay L9E3 Septambar 18, 1034
i ! Tabresey- 1032 ApELl 1985 Astil 15, 1037
Langes {Montha)r §1=1/1 Nemche 0 Mamtia Panths
47 Y IBENTIFICATION Th-11 Tie=L1 Tt

3

L .I-uﬂull-l EX¥ me puak dnd £33 mw snacgy. from WPE undsr singls purpees oparecion, 198 9 pask sad 163 o snergy [fom aszisting tharsal plents,

m=d 34 o peak gnd 38 = snecgy ftom mlscellessous confresoe.

47 Peak ressrves ste A2 of pesk lomdy energy resarves are 5% of tharsal plict ssargy cepability oot facleding NTE.




TABLE 3

*sllemedam a3visar uy LF1sus ATYjvom-juwes o ATyjuom Iie seandty a8yio IV

*sijesedow deed saw pojNaIEm o5 FIINdT4

. *peoq ®aiy Jsemylioy ITIToR4
243 03 "yjuom Aq yjuomw ‘oFiex JuUBISUOD B 1weq 03 pue pofaad TEDFITID Ayl urylpm AITTIqedes K3isus aFwieae Y3 03
jusTeaInba peo] A8i2us afeisae ue 24Py 03 WAlEAs YdEe Ioj painduod ‘sweisis ¢ delg pue 7 de93g Jo peof Wifj [EIOL

. syjuoR / SUIUOK OF SYJIUOK Z/1-2%

hﬂmﬁ. ma..huﬁ cygpT "ady ZEGT ‘6T "924

=9€6T "97 "3des pofieg Te2TIT1) - £561 °*3dag pojasgd [eOFITID - BZAT "91 "3ny popaag [ed73fa) [ daas

¥£90° 9z jyeaq Lienuep

mhm“m me“m LEYOT oce's 198°¢€ B ANA 89%° 91 adeiaay TENUUY
g68%9 T98'¢c 65L° 0T £96'8 198°c vze'zl Z8L*69 LTS 9T *8Ay poraag [EITIFLD
mmmua ﬁum“m qu“aH zey'e 198°¢ f = il A 9% "0t £00'9T sTTL'ZZ sunp
mqm.m H¢m.m maﬂ.aﬂ ityv's T98°¢ Bog* Z1 Z6°89 9%6°ST ZLZ'EZ dey
th.m Hmm.m qmm.gﬂ RZL*8 198°c €8S 6T 91%69 COE*9T «IBZ°EZ 0£=91 *ady
th.m Hmm.ﬁ EEE*OT £zL's T98°¢ #BS I £4°69 E0E9T «IBE"CZ cT=-1 *ady
658°9 198'¢ 0zL'0T 761%6 198°¢c C€C0' T 6Z°0L 16917 »%90°%Z yoxey
ccn“h Hum“ﬂ 19T°TT ZEL'6 198°¢ £65'ET 05 0L 0T9°LT BL6°%Z Aienagag
mmh.n Hmm.m L6S'TT z9z'01 198°¢c EZT*WT 0Z°0L L6Z°8T %£90°9Z Aienuer
P9ESL 198'¢ SZTZ'II 0186 198°¢ TL9'€T 9. "89 TIL LT wiSL°SE aaquadag
0SL%9 Hum.m 11901 z90°%6 T98°¢c EZ6'TI Sg°L9 EVL* 9T #819'%Z 13quasoN
Z11'9 198'¢ £E£6'6 v8z'e T98°¢ SHT'ZT vE"89 SEL'ST x57Z0'€2 12q032Q
ﬁmm“m Hmm“m mqh“m €008 198'¢ 798°'TT {869 ZLE'ST xzo0'TZ DE-91 *3dag
ham.m Hﬂm.m mmh.m cLo's 198°¢c 968" TT S0*0L EIR‘ST %Z00'ZC ST-T *adag
mhm.m ﬂum.m LEB'B 611'8 198°'¢E 0B6'TT 0% *TL TZS'ST »0ZL°TZ Te=97 *Sny
mmm.m Hmm.m 0s8'6 T 198°¢ L66°TT £%°TL E¥S'cT »091°'TE cI-1 *3ny
¥E6* S 198°¢ C6L' 6 go0'sg 198°¢ 6Z6°TT 60°ZL coh'cT ¥8TY'TZ Arnp

PEOT WIT4 PBOT WITJ PEOT WIfJ | PROT WIT{ PEOT] WIfd PeO] WAT4 Juadiag "BAy jeag
oapiy TEmIay], jTreI0L oapiy TewIayy JTIB30L | 103284 pEOT]

g daig z d33g PEOT] B3Iy 3IS2mUII0N DTITOER4

SuoTIEINdmo) JUSWBTITIUT UBRIPRUE]) §/=G/§T
£ pue ¢ sdels io03 sadey eo] Jo UOTIBRUTWISIA(




.:4%|w.|wﬂr s .w. : : _“wL

_ _. ..... . :
= | = B R
ww. ! ” _m_ e _M_..m. m_w
....... -~ B

SECONDARY

OTHER USABLE

1254 average W

i i

T THERMAL REPLACRMENT 117\ [

1,685 average mw

1255 ¢

_]_ﬂﬂm u_...l___

__eann |




]
]

s

* o

it : TOTAL ,,'3_?9I1 ‘nlvelllngje w

.'_iﬂg average mw "\. it

THERMAL REPLACEMENT | [ | (| | |

2,268 average mw

SECONDARY




